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© Abnormality detecting device for relay. 

© There is disclosed a device for detecting an 
abnormality in relays which is adapted such that if 
there is a current flow through a motor (M) when first 
and second transistors (Q1, Q2) are off resulting 
from an abnormality such as melting of first and 
second motor driving relays (RL1, RL2), a controller 
(1) turns on the transistors (Q1, Q2) of a motor 
driving portion (2) in response to a detection signal 
from a signal detecting portion (3) and accordingly 
provides the same potential across the motor (M) to 
stop the motor (M) without a conventionally com- 
plicated, costly construction. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a relay ab- 
normality detecting device for detecting an ab- 
normality in relays for driving a motor such as an 
automotive door lock motor, an automotive power 
window motor, and an automotive sun roof motor. 

Description of the Prior Art 

In the past, forward and backward rotations of a 
motor such as an automotive door lock motor have 
been controlled by a circuit as shown in Fig. 5, for 
example. 

Referring to Fig. 5, when a forward or back- 
ward rotation command is applied to a controller 1 
including an ECU by actuation of an input portion 
SW including a switch, a switching control signal 
output terminal 01 or 02 of the controller 1 outputs 
a high-level (referred to as "H" hereinafter) switch- 
ing control signal to a base of an first NPN transis- 
tor Q1 serving as a switching element for forward 
rotation or to a base of a second NPN transistor Q2 
serving as a switching element for backward rota- 
tion, to turn on the transistor Q1 or Q2. When the 
transistor Q1 turns on, current flows from a battery 
•»-B serving as a power supply through a fuse F2 
to a relay coil C1 of a first motor driving relay RL1 
to excite the relay coil C1. Then a c-contact T1 of 
the first relay RL1 is switched from a normally- 
closed terminal to a normally-open terminal. Like- 
wise, when the transistor Q2 turns on, current flows 
from the battery + B through the fuse F2 to a relay 
coil C2 of a second motor driving relay RL2 to 
excite the relay coil C2. Then a c-contact T2 of the 
second relay RL2 is switched from a normally- 
closed terminal to a normally-open terminal. 

At this time, a motor driving portion 2 for 
driving a motor M is formed by the transistors Q1 , 
Q2, and the relays RL1 , RL2. 

Switching of the c-contact T1 to the normally- 
open terminal by excitation of the first relay RL1 
causes current from the battery +B to flow to a 
ground through a fuse F1 , the normally-open termi- 
nal and a common terminal of the c-contact T1 of 
the first relay RL1, the motor M, and a common 
terminal and the normally-closed terminal of the c- 
contact T2 of the second relay RL2. The current 
flows through the motor M in a direction of forward 
rotation to forwardly rotate the motor M. 

On the other hand, switching of the c-contact 
T2 to the normally-open terminal by excitation of 
the second relay RL2 causes current from the 
battery + B to flow to a ground through the fuse 
F2, the normally-open terminal and a common ter- 
minal nf th« r-rnntart TO nf thp cernnH relax/ Rl 9 



the motor M, and a common terminal and the 
normally-closed terminal of the c-contact T1 of the 
first relay RL1. The current flows through the motor 
M in a direction of backward rotation to backwardly 

5 rotate the motor M. 

In such a construction, if an abnormal current 
flows through a motor M resulting from melting of 
relays RL1, RL2, the fuses F1 and F2 burn and a 
current-flow path to the motor M is interrupted. 

70 This prevents damages to the motor M but requires 
replacement of the burnt fuses F1, F2 for restora- 
tion. 

Hence, an arrangement of Fig. 6 is considered 
to interrupt the current-flow path to the motor M. 

75 Referring to Fig. 6, when a forward or back- 

ward rotation command is applied to the controller 
1 including an ECU by actuation of the input por- 
tion SW including a switch, the switching control 
signal output terminal 01 or 02 of the controller 1 

20 outputs an "H" switching control signal to the base 
of the first NPN transistor Q1 serving as the switch- 
ing element for forward rotation or to the base of 
the second NPN transistor Q2 serving as the 
switching element for backward rotation, to turn on 

25 the transistor Q1 or Q2. When the first transistor 
Q1 turns on, current flows from the battery +B to 
the relay coil C1 of the first motor driving relay RL1 
to excite the relay coil C1. Then the c-contact T1 of 
the first relay RL1 is switched from the normally- 

30 closed terminal to the normally-open terminal. Like- 
wise, when the second transistor Q2 turns on, 
current flows from the battery + B to the relay coil 
C2 of the second motor driving relay RL2 to excite 
the relay coil C2. Then the c-contact T2 of the 

35 second relay RL2 is switched from the normally- 
closed terminal to the normally-open terminal. 

At this time, the motor driving portion 2 for 
driving the motor M is formed by the transistors 
Q1, Q2 and the relays RL1, RL2. 

40 Switching of the c-contact T1 to the normally- 
open terminal by excitation of the first relay RL1 
causes current from the battery + B to flow to the 
ground through the normally-open terminal and 
common terminal of the c-coniact Ti of the first 

45 relay RL1, the motor M, and the common terminal 
and normally-closed terminal of the c-contact T2 of 
the second relay RL2. The current flows through 
the motor M in the direction of forward rotation to 
forwardly rotate the motor M. 

so Switching of the c-contact T2 to the normally- 
open terminal by excitation of the second relay 
RL2 causes current from the battery + B to flow to 
the ground through the normally-open terminal and 
common terminal of the c-contact T2 of the second 

55 relay RL2, the motor M, and the common terminal 
and normally-closed terminal of the c-contact T1 of 
the second relay RL1 . The current flows though the 

mntnr M in thp rfir«rtinn nf harlnA/arH rntatinn tn 



3 



EP 0 651 489 A1 



4 



backwardly rotate the motor M. 

With continued reference to Fig. 6, opposite 
ends of the motor M are connected to detection 
signal input terminals 11 and 12 of the controller 1 
through diodes D1 and D2, respectively. The input 
terminals 11 and 12 are grounded through pull-down 
resistors R1 and R2, respectively. The diodes D1, 
D2 and the resistors R1, R2 form a signal detecting 
portion 3. When the motor M correctly rotates in 
the forward direction, current from the battery + B 
flows to the ground through the normally-open ter- 
minal and common terminal of the c-contact T1 of 
the first relay RL1 t an anode and a cathode of the 
diode D1, and the resistor R1. Then, voltage across 
the resistor R1 is applied to the input terminal 11 of 
the controller 1 in the form of an "H" detection 
signal, and a current flow in the direction of forward 
rotation is detected. 

When the motor M correctly rotates in the 
backward direction, current from the battery +B 
flows to the ground through the normally-open ter- 
minal and common terminal of the c-contact T2 of 
the second relay RL2, an anode and a cathode of 
the diode D2, and the resistor R2. Then, voltage 
across the resistor R2 is applied to the input termi- 
nal 12 of the controller 1 in the form of an "H" 
detection signal, and a current flow in the direction 
of backward rotation is detected. 

A third relay RL3 for interrupting the power 
supply is formed in a current-flow path between the 
battery +B and the motor M so as to prevent 
damages to the motor M when current keeps flow- 
ing through the motor M after the excitation of the 
relays RL1 and RL2 is released because of the 
occurrence of an abnormality such as melting of 
the relays RL1 and RL2. A cutoff control signal at a 
low level (referred to as "L" hereinafter) from a 
cutoff control signal output terminal 03 of the con- 
troller 1 causes a third NPN transistor Q3 to be 
switched from on to off, which in turn interrupts a 
current flow from the battery + B to a relay coil C3 
of the third relay RL3 to turn off a relay contact T3. 
The turning off of the relay contact T3 interrupts 
the current-flow path from the battery +B to the 
motor M to force the motor M to stop. 

Such operation will be described briefly with 
reference to timing charts of Figs. 7A to 7F. When 
the output terminal 01 of the controller 1 goes high 
as shown in Fig. 7A, current is passed through the 
motor M in the direction of forward rotation to 
forwardly rotate the motor M as shown in Fig. 7F. 
At this time, the input terminal 11 of the controller 1 
goes high as shown in Fig. 7C. A current flow 
through the motor M in the direction of forward 
rotation is detected. 

On the other hand, when the output terminal 
02 of the controller 1 goes high as shown in Fig. 

7R rnrrpnt ic naQCprl thrnnnh thp mntnr M in the 



direction of backward rotation to backwardly rotate 
the motor M as shown in Fig. 7F. At this time, the 
input terminal 12 of the controller 1 goes high as 
shown in Fig. 7D. A current flow through the motor 

5 M in the direction of backward rotation is detected. 
During the correct forward and backward rota- 
tions of the motor M, the output terminal 03 of the 
controller 1 is held high as shown in Fig. 7E and 
the third relay RL3 is kept excited to hold the relay 

w contact T3 in its on state. For instance, if current in 
the direction of forward rotation keeps flowing 
through the motor M and the motor M continues 
rotating in the forward direction as shown in Fig. 7F 
after the output terminal 01 of the controller 1 is 

75 switched from H to L as shown in Fig. 7A because 
of the occurrence of an abnormality such as melt- 
ing of the first relay RL1, the continuous application 
of the "H" signal to the input terminal 11 as shown 
in Fig. 7C permits the controller 1 to immediately 

20 detect the abnormality occurrence in the first relay 
RL1 , and then the output terminal 03 is changed to 
L as shown in Fig. 7E. This releases the excitation 
of the third relay RL3 to turn off the relay contact 
T3. Thus current through the motor M is inter- 

25 rupted and the motor M is forced to stop as shown 
in Fig. 7F. 

In the above stated arrangement, however, the 
transistor Q3 and the third relay RL3 are required 
to force the motor M to stop when the motor 
30 driving relays RL1 and RL2 are abnormal. This has 
added to the number of components, complexity of 
construction, and costs. 

SUMMARY OF THE INVENTION 

35 

The present invention is intended for a device 
for detecting an abnormality in relays for driving a 
motor including an automotive door lock motor, an 
automotive power window motor, and an auto- 
40 motive sun roof motor. According to the present 
invention, the device comprises: a power supply; a 
motor driving portion including a first switching 
element for forward rotation, a second switching 
element for backward rotation, a first motor driving 
45 relay for forward rotation operated in response to 
turning-on of the first switching element, and a 
second motor driving relay for backward rotation 
operated in response to turning-on of the second 
switching element, the motor driving portion pass- 
so ing current from the power supply through the 
motor in directions of the forward and backward 
rotations by operation of the first and second re- 
lays, respectively, to drive the motor; an input 
portion for providing a forward rotation command 
55 and a backward rotation command; a controller for 
outputting a switching control signal to the first and 
second switching elements in response to the for- 
ward smH harlrwarH rntatinn rnmrnanHQ rA<;nftr. 
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tively; and a signal detecting portion for detecting 
current through the motor to output a detection 
signal to the controller, wherein the controller 
senses a current flow through the motor when the 
first and second switching elements are off on the 
basis of the detection signal to detect an abnormal- 
ity in the motor driving relays, and the controller 
turns on the first and second switching elements 
by outputting the switching control signal to the 
first and second switching elements to provide the 
same potential across the motor. 

As above stated, if current flows through the 
motor even though the switching elements are off 
resulting from the abnormality such as melting of 
the motor driving relays, the controller provides the 
same potential across the motor by turning on the 
switching elements of the motor driving portion, 
thereby to reliably stop the motor. Therefore, the 
motor is stopped under abnormal conditions of the 
relays by a simplified, less costly construction with- 
out the conventionally complicated, costly con- 
struction. 

It is therefore an object of the present invention 
to stop a motor without a conventionally com- 
plicated, costly construction if an abnormality oc- 
curs in a motor driving relay. 

These and other objects, features, aspects and 
advantages of the present invention will become 
more apparent from the following detailed descrip- 
tion of the present invention when taken in conjunc- 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a circuit diagram of a first preferred 
embodiment according to the present invention; 
Figs. 2A to 2E illustrate operation of the first 
preferred embodiment; 

Fig. 3 is a circuit diagram of a second preferred 
embodiment according to the present invention; 
Figs. 4A to 4D illustrate operation of the second 
preferred embodiment; 

Fig. 5 is a circuit diagram of a prior art relay 

abnormality detecting device; 

Fig. 6 is a circuit diagram of another prior art 

relay abnormality detecting device; and 

Figs. 7A to 7F illustrate operation of Fig. 6. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

(First Preferred Embodiment) 

Fig. 1 is a circuit diagram of a first preferred 
embodiment according to the present invention. 
Figs. 2A to 2E illustrate operation of the first pre- 
ferred embodiment. 



Like reference numerals are used in Fig. 1 to 
designate parts identical with or corresponding to 
those of Fig. 6. The circuit of Fig. 1 differs from 
that of Fig. 6 in that the third transistor Q3 and the 

5 third relay RL3 of Fig. 6 are not provided and that 
the controller 1 has a function to output an "H" 
switching control signal simultaneously at the out- 
put terminals 01 and 02 when current from the 
battery + B continues flowing through the motor M 

70 because of an abnormality such as melting of the 
relays RL1 and RL2 and an "H" detection signal is 
kept being applied to the input terminals 11 and 12 
even though the "H" switching control signal stops 
being outputted to the transistors Q1 and Q2. 

75 Operation will be discussed with reference to 

Figs. 2A to 2E. The first preferred embodiment is 
similar in operation under normal conditions to the 
prior art of Fig. 6, and the description thereof will 
be omitted herein. 

20 If current in the direction of forward rotation 

keeps flowing through the motor M due to an 
abnormality of the first relay RL1 and the motor M 
continues rotating in the forward direction as shown 
in Fig. 2E when the output terminal 01 of the 

25 controller 1 is switched from H to L as shown in 
Fig. 2A, the input terminal 11 of the controller 1 
remains high as shown in Fig. 2C and thus the 
controller 1 detects the abnormality in the first 
relay RL1. Then both of the output terminals 01 

30 and 02 of the controller 1 are immediately 
switched from L to H as shown in Figs. 2A and 2B, 
and both of the transistors Q1 and Q2 turn on to 
excite the relays RL1 and RL2, providing the same 
potential across the motor M. This forces the motor 

35 M to stop as shown in Fig. 2E. 

Therefore, when current keeps flowing through 
the motor M even though the transistors Q1 and 
Q2 are off resulting from an abnormality such as 
melting of the relays RL1 and RL2. the controller 1 

40 causes the transistors Q1 and Q2 to turn on and, 
accordingly, the same potential across the motor M 
stops the motor M. This eliminates the need for the 
conventional power supply interrupting relays and 
transistors and facilitates trie construction. Detec- 
ts tion of the abnormality in the relays and stop of the 
motor M are achieved by the simplified, less ex- 
pensive device. 

(Second Preferred Embodiment) 

50 

Fig. 3 is a circuit diagram of a second pre- 
ferred embodiment according to the present inven- 
tion. Figs. 4A to 4D illustrate operation of the 
second preferred embodiment. 
55 Referring to Fig. 3, the second preferred em- 
bodiment differs from the first preferred embodi- 
ment in that the resistor R2 is not provided and in 

that the* rathnrlo nf th« HinHp HP anrt th« rathnrlp 
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of the diode D1 are commonly connected to the 
detection signal input terminal 11 of the controller 1. 

When the output terminals 01 and 02 of the 
controller 1 go high as shown in Figs. 4A and 4B 
and the motor M correctly rotates in the forward 
and backward directions as shown in Fig. 4D, re- 
spectively, the input terminal 11 of the controller 1 
goes high independently of the direction of rotation 
of the motor M as shown in Fig. 4C. 

For instance, when current in the direction of 
forward rotation keeps flowing through the motor M 
due to an abnormality in the first relay RL1 and the 
motor M continues rotating in the forward direction 
as shown in Fig. 4D, the input terminal 11 of the 
controller 1 remains high as shown in Fig. 4C. 
Hence, the controller 1 detects the abnormality in 
the first relay RL1 in the same manner as the first 
preferred embodiment. Then both of the output 
terminals 01 and 02 of the controller 1 are imme- 
diately switched from L to H as shown in Figs. 4A 
and 4B, and both of the transistors Q1 and Q2 turn 
on to excite the relays RL1 and RL2, providing the 
same potential across the motor M. This forces the 
motor M to stop as shown in Fig. 4D. 

The second preferred embodiment provides ef- 
fects similar to those of the first preferred embodi- 
ment and involves the need for fewer components 
than the first preferred embodiment because of the 
absence of the resistor R2, allowing more simpli- 
fied and less costly construction. 

The switching elements of the motor driving 
portion are not limited to the above stated transis- 
tors. 

The signal detecting portion is not limited to 
that of the preferred embodiments. 

While the invention has been shown and de- 
scribed in detail, the foregoing description is in all 
aspects illustrative and not restrictive. It is therefore 
understood that numerous modifications and vari- 
ations can be devised without departing from the 
scope of the invention. 

Claims 

1. A device for detecting an abnormality in relays 
for driving a motor including an automotive 
door lock motor, an automotive power window 
motor, and an automotive sun roof motor, said 
device comprising: 
a power supply; 

a motor driving portion including a first 
switching element for forward rotation, a sec- 
ond switching element for backward rotation, a 
first motor driving relay for forward rotation 
operated in response to turning-on of said first 
switching element, and a second motor driving 
relay for backward rotation operated in re- 

onnnQfl in turninn-nn nf caiH cprnnrl cwitrhinn 



element, said motor driving portion passing 
current from said power supply through said 
motor in directions of the forward and back- 
ward rotations by operation of said first and 
5 second relays, respectively, to drive said mo- 

tor; 

an input portion for providing a forward 
rotation command and a backward rotation 
command; 

70 a controller for outputting a switching con- 

trol signal to said first and second switching 
elements in response to said forward and 
backward rotation commands, respectively; 
and 

75 a signal detecting portion for detecting cur- 

rent through said motor to output a detection 
signal to said controller, 

wherein said controller senses a current 
flow through said motor when said first and 

20 second switching elements are off on the basis 

of said detection signal to detect an abnormal- 
ity in said motor driving relays, and said con- 
troller turns on said first and second switching 
elements by outputting said switching control 

25 signal to said first and second switching ele- 

ments to provide the same potential across 
said motor. 

2. The device of claim 1, wherein said first and 
30 second switching elements include transistors. 

3. The device of claim 1, wherein said input por- 
tion includes a switch. 

35 4. The device of claim 1, wherein 

said signal detecting portion includes two 
diodes having anodes connected respectively 
to opposite ends of said motor, and two resis- 
tors connected between cathodes of said two 

40 diodes and ground, respectively, and 

said diodes pass therethrough part of cur- 
tent flowing through said motor in the direc- 
tions of the forward and backward rotations, 
and voltages across said two resistors are ap- 

45 plied to two detection signal input terminals of 

said controller, respectively, in the form of said 
detection signal. 

5. The device of claim 1 , wherein 

50 said signal detecting portion includes two 

diodes having anodes connected respectively 
to opposite ends of said motor, and a resistor 
connected between cathodes of said diodes 
and ground, and 

55 said diodes pass therethrough part of cur- 

rent flowing through said motor in the direc- 
tions of the forward and backward rotations, 

pnrt » vnltartp arrn<5Q <saiH rp<=ictnr i«: annliprt tn 
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a detection signal input terminal of said con- 
troller in the form of said detection signal. 
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